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Data receiver on TV channel during line scons not in use - has 
memory with character generator, central processing unit and 

I parallel-to-serial converter 
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TV receiving appts. is adapted for the display of informa- 
tion characterising data which is transmitted during line 
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scan periods of a TV signal when picture information is 
not being transmitted. Start codes are detected by a code 
and parity detect circuit (li) which provides an output 
(12) to a central processor unit (CPU) (13). The input 
data is fed to the CPU and to a random access memory 
(RAM) (15). 

The output of the RAM can be fed back to the CPU and, 
via a character generator (18), a parallel to serial con- 
I verter (19), a control box (20) and a selector switch (3), 
! to the video amplifier and display (6). 12.8. 76 (5pp 1 37^8) 
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(54) IMPROVEMENTS IN OR RELATING TO 
RECEIVING APPARATUS FOR COMBINED 
TELEVISION/DATA DISPLAY SYSTEMS 
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(71) We, THE ENGLISH ELECTRIC 
COMPANY LIMITED, of 1 Stanhope 
Gate, London WiA 1EH, a British Com- 
pany, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in 
and by the following statement:- 

The present invention relates to receiving 
apparatus for a com bined televisinn/Haia 
display system and mnrp panimiariy tr, 
receiving apparatus designed lo receive in- 
formation characterising data to be display- 
ed transmitted during line scan periods of a 
television signal when picture information is 
not being transmitted. 

The receiving apparatus is included as 
pan of a television set and the normal 
picture displayed on the television screen 
may be replaced by the decoded informa- 
tion. For the purposes of the present inven- 
tion such decoded information will be refer- 
red to as data and the normal television 
picture information will be referred to as the 
picture. 

With one known type of transmission 
system for the data the information which is 
transmitted consists of a number of 
"pages", each page of data representing a 
complete television display. Each page may 
for example be of the form of 24 rows with 
40 characters per row and each page com- 
mences with a special top row called the 
Page Header. The pages are each numbered 
and a group of for example 100 pages forms 
a magazine. A number of magazines are 
provided and the viewer can select which 
page of which magazine is required by 
means for example of selection switches. 

The viewer requires to be able to select a 
desired page for viewing and the apparatus 
is required to detect the transmission of the 
particular page, to store the page and 
subsequently to provide the necessary sig- 
nals to display the desired page. 



In known apparatus, for example in Un- 
ited Kingdom Patent No. 1,467,240, the 
apparatus has been constructed from elec- 
tronic blocks which each perform a specific 
function. It is an object of the present 
invention to perform one or more of these 
functions in a Central Processing Unit 
fC.P.U ) and there by simplify the circuitry 
Of the known apparatus ; 

According to the present invention there 
is provided apparatus for a combined televi- 
sion/data display system in which informa- 
tion characterising data to be displayed is 
transmitted during line scan periods of a 
television signal when picture information is 
not being transmitted, comprising a memory 
for the storage of said information, charac- 
ter generator means for generating electric 
signals in respect of data characters to be 
displayed, and a central processing unit 
operable under the control of a program for 
controlling the storage of said information 
and the operation of said character gener- 
ator means. 

An advantage of the arrangement accord- 
ing to the present invention is that bv . 
alteration of the- program a number of 
different functions may be ohtatnetTTEr 
example the television display may be used 
to display information received not from a 
television transmission but fed in from a 
data modern, from an attached key board, a 
magnetic tape unit or other source of data. 

In general however for any particular 
application the computer program will be 
stored in a read only memory and the 
apparatus will perform only a specific func- 
tion. 

Embodiments of the present invention 
will now be described, by way of example, 
with reference to the drawings accompany- 
ing the provisional specification, in which:- 

Figure 1 shows in block diagrammatic 
form one possible television display and 
receiving apparatus, and 
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Figure 2 shows the central processing unit 
of Figure 1 in more detail. 

Referring now to Figure 1, a television/ 
data reeceiver 1 is shown within dotted 
5 lines. The receiver comprises RF and If 
detector stages 2, a switch 3 for changing the 
display from the normal television picture to 
the display of data, a line scan generator 4 
and a frame scan generator 5 which control 
10 a video amplifier and display unit 6. 

Television transmission signals are re- 
ceived at an aerial 7, detected by detector 2 
and fed either both to the video amplifier 
and display 6 and a level si ice r 8 or, when 
15 the set is displaying data, only to the level 
slicer 8. The output of level sheer 8 is fed to 
a clock generator circuit 9 together with 
outputs from the line and frame scan gener- 
ators 4 and 5. Clock generator 9 produces 
20 clock signals to synchronise the rest of 
apparatus not yet described via line 10. 

The output of the level slicer 8 is fed to a 
code and parity detect circuit 11 which 
detects start codes and ensures that the 
25 paritv of information is correct. An output 
12 of the code and parity detect circuit is fed 
to a Central Processor Unit 13 to provide 
the C.P.U. with information relating to the 
input data. The input data is fed on data bus 
30 14 to inputs of the CPU. and to a random 
access memory 15 into which it is fed under 
the control of the C.P.U. obtained via line 
16. The output of the random access mem- 
ory 15 is able to be fed back to the C.P.U. 
35 13 on data bus 14 and via character gener- 
ator circuit 18 and parallel to serial conver- 
ter circuit 19. The output of the parallel- 
serial converter 19 is fed via a control box 20 
to the video amplifier and display circuit 6 
40 via the switch 3. Control box 20 has inputs 
from the C.P.U. 13 to control the colour of 
the data to be displayed, to control the 
— flashing on and off of certain characters and 
to control the production of a "box" for 
15 display, in an overlay manner, of data 
superimposed on the normal television pic- 

ture. The circuitry operates as follows. 

Data is fed into the level slicer 8 and is 
output to the clock generator 9. Initially the 
50 data for any line of any particular page of 
information to be displayed consists of 
synchronisng bits to synchronise the clock 
generator 9. When this is completed the 
input data is scrutinised by the code and 
55 parity detect circuit 11 which detects, under 
the control of the program stored in the 
C.P.U. 13 the correct start code and the 
correct page number corresponding to the 
desired page number as determined by the 
60 user via the. user control box 21. On 
detection of the desired page the informa- 
tion following is fed into the correct addres- 
ses in the random access memory 15 under 
the control via line 16 of the C.P.U. 13. As 
65 the data is fed into the random access 



memory 15 it is monitored by the CP. U. 13. 
Additional colour, flash or box signals are 
extracted from the data information and 
stored in the C.P.U. 13 for subsequent 
output to the control 20. 70 

Information present in the random access 
memory may be called for by the C.P.U. 13 
and changed, the altered information then 
being re-stored in the random access mem- 
ory for subsequent display. The character 75 
generator 18 may be controlled by the 
C.P.U. 13 to produce a graphic or an 
alpha-numeric display. 

Referring now to figure 2 one. embodi- 
ment of the Centra! Processor Unit 13 is 80 
shown. The Central Processor Unit may for 
example be of the Intel 3000 series type. 
The C.P.U. 13 consists basically of a micro- 
program store 201 which has input and 
output connections to an Arithmetic and 85 
Logic Unit 202 which in turn has input and 
output connections to a control decoder 
circuit 203. The inputs to the control decod- 
er circuit are as shown from the code and 
parity detect circuit on line 12, the clock on 90 
line 10 and the user control from control 21. 
The outputs of the control decoder are the 
Red (R) Green (G) and Blue (B) colour 
indicators, the flash indicator and the box 
indicator as described with reference to 95 
figure 1 . Further outputs are the row num- 
ber output (Row No.) the alpha/graphics 
output and the read/write instruction output 
to the random access memory 15 all shown 
symbolically as output line 16 in figure 1. 100 
Output line 16 also contains the address 
outputs to the Random Access Memory 15 
from the Arithmetic and Logic Unit 202. 
Hie data bus 14 supplies information from 
the code and parity detect circuit 11 and 105 
from the Random Access Memory 15 to the 
Arithmetic and Logic Unit 202 and the 
information is transmitted from the Arith- 
metic and Logic Unit 202 to the Random 
Access Memory 15. Hence the data bus 14 110 
may be considered, as marked in figure 1 
bi-directional between the C.P.U. 13 and 
the R.A.M. 15 but only unidirectional 
between the code and parity detect circuit 
11 and the C.P.U. 13. 115 

The Arithmetic and Logic Unit (A.L.U. 
202 consists of a number of electronic gates 
(e.g. AND, OR NAND NOR) and the 
operation of these gates is controlled by the 
micro-program store. The A.L.U. is there- 120 
fore capable of performing a number of 
different functions (e.g. add/subtract/com- 
pare/inclusive OR). The micfo-prQRrarpe 
detgrminfifi the requeqce o£ everts for the 
A.L.U. 202 . 125 

Some of the functions of the A.L.U. 202 
are control functions the results of which are 
fed to the control decoder circuit 203 and 
other functions are merely to pass informa- 
tion received on data bus 14 straight on to 130 
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the R.A.M. 25. 

Thus, for example, if the user selects a 
certain pace the information is presented to 
the control decoder 203 and the A.L.U. 202 
searches the incoming information for the 
required page numbe r Having detected fo p 
required page numbe r the micro-pr 0g rame 
receives a signal indicating this, and is 
stepped on to the nert s tage in the pro^FamT 
The next stage may for example be the 
storage of any information subsequently 
appearing on the data bus in the required 
address positions in the R.A.M. 15. 

The control decoder 203 also operates on 
information given out by the A.L.U. 202 
and supplies information to the A.L.U. 202. 
Thus any colour information on input data 
bus 14 detected by the A.L.U. is stored in 
the control decoder for control of the 
disolay via control unit 20 (see figure 1). 

In a preferred embodiment data informa- 
tion output from the code detect and parity 
block 11 is stored in the R.A.M. 15 and for 
example any colour information is ignored 
by the A.L.U. 202 and the control decoder 
203. When the data is required for display 
the information in the R.A.M. 15 is fed 
under the control of the A.L.U. 202 to both 
the character generator 18 and to the 
A.L.U. 202. At this stage any colour etc. 
information is extracted and used to control 
the display via the control coder 203 and 
control box 20. 

In a practical embodiment the output 
characteristics of control box 20 will be a 
function of the television set to which it is 
connected. 

For the display of data transmitted for 
example over a telephone line the informa- 
tion is fed to data bus 14 and clocked into 
the random access memory 15 under the 
control of the central processing' unit 13. 
The clock for the central processing unit and 
for the television display is generated inter- 
nally within the central processing unit 13, 
energisation of this internal clock being by 
the user control 2 1 being operated to change 
the display system to display the informa- 
tion from the telephone line. In a similar 
manner data from a data modem may be 
stored in the random access memory 15 
under the control of a clock within the data 
modem or a clock generated synchronously 
from the input data from the data modem. 
The display of the stored information 
however requires the generation of an inter- 
nal high speed clock to provide the neces- 
sarv television raster. 

j^e program for each type of data will be 
different and normally only one such prog- 
ram will be provided per display system. It is 



however possible to provide several prog - 
rams in one or more micro program stores 
and*o switch from one program to another 
\mder tn e control of the user control 2 1. 

WHAT WE CLAIM IS:- - 

1. Receiving apparatus for a combined 
television/data display system in which in- 
formation character! sng data to be displayed 
is transmitted during line scan periods of a 
television signal when picture information is 
not being transmitted, comprising a memory 
for the storage of said information, charac- 
ter generator means for generating electric 
signals in respect of data characters to be 
displayed, and a central processing unit 
operable under the control of a program for 
controlling the storage of said information 
and the operation of said character gener- 
ator means. 

2. Receiving apparatus for a combined 
television/data display system as claimed in 
claim 1 wherein the central processing unit 
includes an arithmetic logic unit which is 
arranged to operate under the control of the 
program, a micro-program store for storage 
of the program and a control decoder, the 
arithmetic logic unit being connected for 
bi-directional transmission both to the mic- 
ro-program store and to the control decoder 
and for reception of said information char- 
acterising data to be displayed. 

3. Receiving apparatus for a combined 
television/data display system as claimed in 
claim 2 wherein said information is written 
into the memory under the control of 
addresses generated by the arithmetic logic 
unit. 

4. Receiving apparatus for a combined 
television/data display system as claimed in 
claim 2 or claim 3 wherein the information 
characterising data to be displayed is signal- 
led in specific line scan periods of a televi- 
sion signal, which specific line scan periods 
do not have picture information. 

5. Receiving apparatus for a combined 
television/data display system as claimed in 
claim 4, including a clock generator syn- 
chronised to the received television signal, 
in which the control decoder of the central 
processing unit is connected to the clock 
generator for synchronisation of the central 
processing unit with the received television 
signal. 

6. Receiving apparatus for a combined 
television/data display system substantially 
as described with reference to the drawings 
accompanying the provisional specification. 

For the Applicants 
J.D. DOLWIN 
Chartered Patent Agent. 
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